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1 1 TIBHBS2* [ 1 ] 




tAhSC, fCttB, Xtt/XV5IAfcltCfc3|lBt*«Slv^:jft^LTi«'fr 
[If ^2] TIBHtta; [la] 
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[ft 2] 




[la] 



3RA&raEtei!ufe£|wiCo RiOT 2 ^ -e^etatetT, r;v 

jjjvtf-)]/^ 7'J-;i't^y*)V^;v^ t^;v^-^v^> 7v^7^S 
. 7^n^y*;l/**-;V7^i, 7'J-^^y*;v^^7^i, 
-;l/7 5yi, X;V7T^6^Vi, ii)V^y()Vm, T)V*)V?-*^ 7'H;> 
^•^-^ Afn7'J-;i/ftS, x;v^^;v^ ^;V7-f-;H> >7 W KS> 
'jV^T^K^ tKn^y;H, *)Vti-7\>^ ^uf^m*^, v7/i, x 

&oTM^m*S^&5«L-CV>-C& J: <, Rl^iA, R^R 2 tSAt^- 

^O^ogfefc^U miliO-SWSi^, m 2 »± o ~ 4 <«ifc£^-*L 

-Ptt^i-o * fc, ml, m 2 ^ 2 &_t£>H§&<7>4§£\ «»<?5 R 1 , ISifc^ R 2 i± 

R 2|s]±^-^^^o-Clfl^^fMtTV^-C^ «tv> 0 R 1 , R 2 > 3U± 
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[m^3] TflB-«t* [lb] 
[ft 3] 




[lb] 



Rl, R2, R3MR 4 i^ tftrtm^LLX, ISUfettUT^t 

ArD7'J-W^y|, 7^n^y*;v*-;vi, T 'J — )V 
7->^t*yi, 7y;V7^i, Tfru**/iifrtf—frT * S 7'J- 
;vt^y*M-;V75/^ /ur ^ x^7r*^t, HA'/* 

D^ftAtif, x;i/7^s, tK5^i, iifS:iX(ih'jftv"j^i 

&^1"o * fc. R 1 t R 2 , R 1 £; R 3 > Xlt/R&R 1 t R 2 t R 3 t^-ff 
K&oT^£^fjI&^j£L-CV>-C*> i^o ml. m 2 „ m 3 £tfm 4 (i, ^rfL 
-ftlttMR 1 , R 2 > R 3 j&tFR 4 o^&TF Ln m 1 0 ~ 3 <7>SE&^ m 2 
£tfm3 H0~4 4>8&^ m4iiO-5<^SS«:*-ett-e*L^-to 
ml, m2, m 3, m 4^2^±«W, Wt©Rl, ^titOR 2 , 
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[if ^4] [2] 

[ft 4] 




[2] 



*i4e^xy»#fc, -flbfc [3] 
[ft 5] 




[3] 



kt/jkxmh tm.c tMBt^K^K^Lxm^m^fmLx^xi.x^o ) 

-e^^^^ft^t^KJS^-^r, -«b£ [4] 
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[ft 6] 




(3**, JgB, mcs.r>*xi«BirfBi:isiDo ) ■e*$*L*e&«W£fcU 

^fdtU^ HKsS [5] 

EM g X 2 [5] 
(:£<f , E iifi&*£^ LX^X i v^T V ~^*3U±Sm*£^ Ltv>t & «t 

[»jfc£5] [6] 

M2 P t X 3 4 [6] 

%>&&<\:&mt, [3] 

[ft 7] 




[3] 



xmzfr&it&mtzfcmzitx, [4] 
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[ft 8] 




(5*;<K HB, HCRVXllilWIBtRCo ) "C*$ ttS U 

^■CCtlC, — jS^C [5] 

EM g X 2 [5] 

[m-^rnei -ass* [2] 




C2] 



tL&S&^J^I&fl^ — ^ [5] 

EM g X 2 [5] 

-)vum*ftmmt> ^:v*-ci*ncHR^: [3] 
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Kti o] 




[3] 



[0 0 0 1] 

•;^7^h> mMJtm, tm^tm, mitytm, m^M^oitm, mm, 

. [0 0 0 2] 

mmm*fm~$-2>%ytm : ?'tf%\bfrx^2>o ^<D%%m^te i &itttPtx*>z> y 
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_LfBU ^^frftm-t it, h ttMM 'J A$£#-e&& f'jx (2 -7 
x-;m°'jv>) 'fV^AHfrdr (ppy) 3) frh<DV >it*mm l>fz 

[0 0 0 3] 

m^tz^ytm^-^M Lx^&t. ex(2-7x^e'j 

ii#Pt (ppy) 2^<^^^«£^"^£° 

2?^ ^t3ov^T(Dfam{i^^^^#<7)^^Ji: LT, 1, 3-v>(2 

[0 0 0 4] 

t tz, y -mum* mmy 4 )^?~-, wnmytmm^ mm 

ytum-(omm s mttix^z 0 
-■n, mm^ytm^z&^x, mmm&ytzmMLx^zbm*^ %mwm* 

S^Ifi: i o tf 1 Ltv^i^t^i>^ MXfi<7)ffi0Mb> trails J<ffi 

itttxim l tzm^-x im ^mw<o& k & xmmu^,xim l tzmj- k 

[0 0 0 5] 

mmftem 1 ] 

Applied Physics Letters, 7 5 . 4 (19 
9 9) 
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Organometallics 1999, _L8_, 3 3 3 7-3 3 
4 1 
[0 0 0 6] 

[0 0 0 7] 

mm & Mfe-t z>tz$> <D^m 
* ? Mt&&$$mmfrtz%it!$&Rv%it$±mzmi-& - t z&m u 

BP*>, *§kWi*. Tffi-^ [1] 
lit I 1] 




^«mstst5«£^u %A^tmE(±, ^tL-etateL-r, wmm^^Lx 
iMLt^-cu^ sua, sib, xa/^tmcd j fjii^tt^ 
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[0 0 0 8] 

ttz, *§&m&> [2] 
[ft! 2] 




[2] 



^fi#yx^^ [3] 
Mfcl 3] 




C3] 



T^$tt^>fb^i:*E)S^-^-C, [4] 

Hki 4] 




StA, 3tB, mC^^XlfimrlB^IWICo ) T^£*L&6&iH£t U 
^T^tUC, -jUSS [5] 

EM g X 2 [5] 
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[0 0 0 9] 

^l&Wti, HKS; [6] 

M2 P t X 3 4 [6] 

i>SMl:^^ -Hiss* [3] 
Mki 5] 




[3] 



T?*3:K.*ft'frtofcSrRJC&$*-C, Hfe* [4] 
Mb 1 6 ] 




^v>-e>ltL^, [5] 

EM g X 2 [5] 
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[0 0 10] 

hk**:, -m&. [2] 

[<tl 7] 



tt^>e^vi>||#ic. -«s£ [5] 



Iffcl 8] 



[0 0 11] 




EM g X 2 
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*Mbf£# (Orthometalated Complexes) ^Jxtf, UJ^ 

w**, r^^m-fb^-*# t jsffl -j , ti5o~2 3 2i, &m&i±. i 

H.Yersin^F, TPhotochemistry and Photophysics of coordination Compounds 

J ) „ §71-771, f 1 3 5- 1 4 61, 1f y V (Spring 

er-Verlag) th, 1 9 8 7 ^$kft*Z\Zffl&ZfrX\i*hik^m<nm>rt1bZ>o 
[0 0 12] 

±12-^ [1] , [3] mf [4] Kfcv>T, mBRZmcX7jkZti2>W& 

^zmmmi-t ^x^-t^mm^&xh <9 , m*- im~~ 3i^ji(fi*^ 
mm*. 5~8i, $f* i< a 5 xii e 10 wtit Mi f , 

e9v>m> t'V^yVf, kf^V-;^ 4 ^ *V-/U3k ^^V-;^ 
fry-;^, ^/';>-^ ^v^y^i, ^y^MJ-wsk 7^7y>i, 

[0 0 13] 

O7kmw^*m&&xwmztitz^mm^mmmmmfbtiz> 0 w&mt l 
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ji/t^fvi, flBftr 1 ;-^*^^*, r?wt*'>i> fjiT^^;^* 

7'J-ii't^y*;l'*-;Vi, 77;V^;vt^ry*;v*-M, 7v 

/Hfe, TS'/i' r;v*;v?-*tt, 75;^^fti, t 1 ;-^^ 

AfD7'j-ws, Any>ir^ 7;^i/>yt+yi, T^y», em 

;U7^/*, 7,^7^;^ 7l/-f Ki, S&^WK*. pOi^-Zh^ 'J 
[0 0 14] 

ptfbfltSf^i: Lt(i, r;v^;^> t;v-t--;v^ r 

0^L<(«^1~1 0, £^ft*L<\±Mm%tl~-S<OT)\< 
*)V&tfm?hti. MfcMta±*?-)]sm, ^;v*. n-7 t nt';H, 2-7'u 
if/Hk n-^;v^ 2 --7^;u*, ^77^^ t e r t--7*^-;v^ n 

2-^>f-;i/*> tert-^« 2 -^^-T^V^ 
3 -^^T^A^ 2, 2 -y^ ^;V7°ntf;V^ % n-AJfy;H, 2-^ 
->;i^, 3-^^v;l-^ t e r t - A^y;Vi, 2 - p< ^;v^>^;v^ 3- 
>f;u^>f;vi, 4 2 - * y- Z -4 
v^n^°ntf;i/S> y^n^f^ v^n^>^-;v^ N y^nA^y^W 

n * t < (i^$t2 ~io, «t u < immm ~ e ©7;v^^^i^tir 

ibtu ^iftKii^x-A^ ^n^^;^ 1-7*7-^ ^>f-;H> 
7;^-Matli, ]£$I^-e*)^^T^ J:v*, $j£{;fj£f(t3&2 ~ 1 5> 
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ft* t < ti££3H8c2 -10. i Off £ L < t±£U*&2 ~ 6 OT^^-A/gg^tf 
[0 0 15] 

£ & i l < & i ~ 3 i^ji^iti^, m*^^ ^^^O-^-r 

MMifltttli, Mxfdt. ^Ifc2~l 5T?, H^T^LT^^ 

t i> i # $ t < t± i ~ 3 m^mmm^, mmm.^ mtw^m^mmM^tt 

-g-A^v^ 5~8M> L < li 5 Xtt 6 lOff^Af n T 'J - 

fjy;v£ tf'jSv;v^ ^5*^ e'j /y*;H, t^^/'J^l, >f 
s^V 1 ;;^ ^^V 1 ;;^ f7v*'j;H, ^> v"7'j ;v*> 

[0 0 16] 

-•7°n^*v*, 2-7 , n^y» > n-7Kvi, 2-7h^yi, 
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F+vi, tert-7h#'/*, n-^>W^vi, 2-^Wh*-> 

2, 2-^Woew*'>S, n-^^r~>;U 

t+vi, 2-^fM>f;pt^fyi, 3 -^^v^^^^v^ 4-^ 

^If^tL, ^i:i^yy>t^yl, 2-7x^f ;i/t^fyl, l-"7^- 
;V7°n^v^ 2-7x-JV7*n^yS 1 3 - 7 ^~;U7°n v^. 1 - 
7x-jl/7h^yi, 2-7x-)V7^yS, 3-7x-^7*h*yS, 4- 
7x^7^yS, l-7x-;M>f;i/t#yi, 2-7x^;u^yf-;i/t 
^yS, 3-7x-Myf;vt^yl, 4-7xiM>W + yS, 5- 
7x-M>f^t^yS, l-7x-;^y;Vt + yS, 2~7x-jK^f 
y^i^yS, 3-7x;jVA^y;Vt^y|, 4-7x-^yjVt^yi 
, 5-7x^;K^y;vt^yI, 6 -7x-;K^y)^^ v^^^tf 

0 * L < (i i ~ 3 l®<7>M3tMi\ mftJl^ icfmT-^ll«m^£^ w;g> 

> j^;^2~l 4<^xnr i J-;^**v*y^f <bfr N ^fcHKHCfi, 2-tfV 
y^^^v*, 2-k'7y>t^yl, 2 - 1: V 5 9)V** 2-^r/'J^ 

t^ylf^W^ti^o 
[0 0 17] 

^•v7j;v^;v^ if^y*;wf-;vi, n-7o^y*;v^;H, 2- 
7n^^rv7j;i/^r.;v^ n-7F + y*^'-;H, tert-7h^y*;V 
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3f v # )V stf— y^aA^fy^^y*^ h ft & 0 

v * ;v ^mmtfmf btv&o 

^ ^ ;w ^ ^ -> * ^ 9 - 7 ;v * v ~ jv * ^ )V * * v ft ;v ;H|# ? i^f 

Tyrant itii^T^^^-e^ J;v> N ^UJ^ M&m^v**;^ 
^#^*^^>m^o*;v^>mfi^<7)^^:l ~ l 8<?)7yW*(f^, 

^>^y-f;^ 7^n^;v^ x xfTn^vi, 

7yJV*^yiatlt ^;i/^>mfi5lt<7)^!J^{«^2 ~ 1 80Tv;v* 

[0 0 18] 

;v^-^*> ^fy7'f;vfi^ t e r t -T^-;^:*^ 
7 7^;vftiat(±, M^{^^7~i 2©7 7;v+^fti^W 
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, 2-^>X^-TV* , ;^^^^tf'b^^ 0 
^nt'>l^ttt(i, -7-7^^> 3£3fMi\ zHSIJETn 3^ifIET^W£ 

v * * v 3M£ j&*3&lf £> *l & 0 
[0 0 19] 

0iL< &8tm&. 1-10, X *) ft 1 1 < fi#Ug& 1 ~ 6 (D^uYi/ikT 
m^mfbti, ^ift^te^ Do^fiH, 7*n^if-;i/^ N MJ ^l/^-n^^- 
^x 2-^nnxf;H, 3 -rn*7'D tf;V^, 3, 3, 3-f'J7;Hn 

ft7'J LTli, ±.IBT V -;i^<7)^& < t i> 1 iic07kifII^T;v 

tK^HT-^T V > * yif©lMT«$ ttTt T - ;i^rt^f h fi 



2003-3096402 
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^-v: 19/ 



ftTy^^r^ii LXits ±IB7 y )\/*)Vm<D'pti: <t$> 1 m^imW^tf 
[0 0 2 0] 

7;v3^yist>'^ay>l?f^ JiistiwiD-e^^o 
[0021] 

* * v m<0 m& t £ 2 1® <7)7M5tmT-^T ^1/7^^ ySfftt ZtltlTV 
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, 75^1, 1^7 5 /^OS^^fitlt^ttTtT^^^^^^v^ _LIB7 
^ ;i / ^;vt + y§ c f : 07 V — ^afco t fz 2 m vyfcmm^&T 
vif«S-eiH^li/:77;^^t^yiWbti^o T)V*)vm, 

%) o 

[0 0 2 2] 

M7 5 ;mt LXIZ, l^Xfi2^<7)7jc*M : f-^^^oe^ 

^-eg^^^cT^ y^w^tt^o &m&tLxi±, T^y&m&tLxm 
i><Dx&tiimtii>w.mvSffex$>io , mx.it rpROTEcnvE groups in o 

RGANIC SYNTHESIS Second Edition (JOHN WILEY & SONS, INC.) J l:7^n 

Lxtmztix^2>t><Dm&mfbti2>o t$ y&m&v^fomt lxi*^ 

T)v*)um, T';-;w*. 77i^;H, 7->^ t)vu^-^^)v^=.)V^ 

TV-)V**^j] )V /i/gfc, T 7 * * * v # ^ rt^f h 0 

. 7 >J - ^ y * ;V/t-;HSO f 7 7 t y * ;wf ±Mtn 

Mfc Ltli, N-^f;V7^i, N, N-y^f^7^/i, N, N-v^f- 
;V7^y§, N, N-yMV7°ne;i'7^i, N-y^Q^y^75y 
otyxtty7;^;i/T? y^^if ibtt^, 0 7'J - iis&xw&Z fcfzT $ 

-^7x-^7 5/ l> N-t7fJV7^S^ N-t7f^-N-7x-;V7 
fcT^y^ Bp-t>T7;v^;vSmr^ /*co*^Jt N-^yy>7 5 
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;^f-;i/7 5 ym<D^fcmt Lti^ ^^vt^v^-^t^ ih^v* 

;!/T^/*, t e r t - 7 f^y*^f-^7^/l, v ii ;w-*?~ 

JVT^i, A^y;vt^y^;V^^7^ifWf > n^) 0 7 1 J-^t^r 

v # ;v ;i/^t?g^ £ frfc r ^ y IP r >; - ;v ^- * •> ii )V ;v r ^ J * 

- ;vft-eft& £ fitzT ^ y ^T&^tf ib n a ? ^ y * -> # ^ * r 5 
t7f;i/t^v*;i"t-^7^ y^^^f <b*i& 0 77^^t^y* 

[0 0 2 3] 

^;V^-;VTa LT{±, R-SO 2-NH- (Rl±, 7>V^;l^ 

$*l&t;v*;v^ f^7^^^i> ru-^as, ti7'J-^ 77JH^ 
I^y f ttt77;^;vi(i, _tfa£|w|C-e&&o ^^*^;v7 5yio^ji: 

rfois&t itii, x;i/7T^-r;v*tf<^r ^ y*s?> imxn2 

o 
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* ;wn^e <f N - 7 ^ ~ ;v * ;w*^e 4 jv^^mf h o 
7;^t-;v$tLtli, #Ux.t£ R- S O 2 - (R»*> tfrfBtlwi Co ) 

j ~)l>mt ITIi, f!lx.{^R-SO- (Rt*. HfffBtlBiCo ) t^$tL 

[0 0 2 4] 

WXli^V^ K^^O-f ^ /S<7) l^^X^H^^lBT^^r;^ -hIBfi 

1^77;^ ^Sfotti-ett £ v K*j&*3&*f h ft, m (i n 
^MT-^±IBT;v^;^ ±fBSmr;i^v^ JifBT 1 ;-;^ -hfBMlT'J 

17 5 Kfc^a^r&fLfco 

, ±IB«mr;v^;«> ±ibtu-^«> JiSBfltmr ifBT^*^ 

% rMfcffHcli h 'J ^ fi^> V tert V * f-)\> v V /Hk t e r 

[0 0 2 5] 
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u^yt^rvi, smrs/^ tK7'>vi, tt^^7 

•oXlUzM&ZfrX^X i> iv s o 
[0 0 2 6] 

— Jte£ [1] , [3] £0* [4] fc*5V»T, fAli, j^JK^Te&S^fcil* 

£-r&3T?&*K *sirci>£s*T?<>*v>fc»6*-c<> <t <, tit, nctm&n 

— [1] ^ [3] [4] Kj3V>T3HA-C^$*L£Slfea££#LTV>T 

Uv>7'J-^ ^ [1] HH^X^EX-^tL^mm^^LX^ 

Xi>£^TV-)vm, &mz— jtoft [5] lci3v>TE"^£*L&ffi3£g&;prL-C 

HIT U Ltli> JtfBT U -/Hfeo^fc < 1 mwfcmELT&ftto: 

rnxwrnztiizTV-frmtfrnifbthZo mmi&mt lx&, stt^ sib, ^ 
c k ^ tt * em*^ t d xm& l Tte^s t raatoafcwtf <b ^ & 0 

t & HI, 1 < J4 1 ~ 3 flOflJSI^, m*J^^ flMW^OJWUK^* 

eyy/uak e?^*, ey^/Hk e^vyn/*, >r 

tHSE#2 003-3096402 
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^r/'Jji/i, **-9-vy f-7y)^ 

[0 0 2 7] 

mtLXtt, m?L&, 1, 10-7xf>XD'J>I, 4, 5-v7f7JVtl/ 
> - 9 - it y^^mfhtiZ o 

Tfi> fljclf, 1, 7-7xt^n')>t, 7, 8-^>V^y 'J >ff^i 
[0 0 2 8] 

— JHsS; [2] 25.^ [4] icjsv^-c. xi-e^^^ny^, #.t>— ttS: 

[5] icjo^T, x2t^$tiSAny>^ tJ>n:-M [6] K£v>T. 
x3-e^$tL*^ny^Jl^fcLT»i, 0Hx.«T, a*]*^ HftJgT-, sfcifil^- 

— [2] icisv^T^ x i-e^$tL^> 2ig<7)^nr>j^T-(±, 

— [5] k*jv»t, x zx-TF-ztiz^uyism^t tta, 

[0 0 2 9] 
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*ttf#K:R5e$*Lfcv^ «StLt{^ ±SB-*5SS [1] > [3] [ 

, ey^n [2, 2, 1] ^7^-2, 5-v^>, 1, 5 -'s** 5*1. 
[0 0 3 0] 

— jH^C [6] IZ&^X, WeTFZti&TfrJjV&m^bLXlt, Wz-if, + 
— [6] -C^SfrSS&ft^^ttfllfc LTii, ^Jx.(i\ rf^nn 

[0 0 3 1] 

[la] x*mztiz>*)i'V* ^wta^wif^^o 

Mbi 9] 




[la] 



^nyWfcr;!'*;^ 77J^jH, t^*--/^ t;i^~;v^ 
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#;i/>K-/l/^ 71; -;vt^y*;v*-;vi> 7v/V**v*, 7y;V7^S 
, 7;V3^ry*;V,f-;V7 5/ i > 7';-^t^:/*;V'f-^7^S, */V<* 
r.;v7 5/S, 7;V7 7^^vl, *jW^^f;H, 7/i/*/i^*^ 7'J-/V 
Afn7'i-)Vft^ K)V*~)vm, ^)vy^=.)^m, ^ W Kg, 
'J >i7U'I> fcKu^rv/v^ ^;v*-/hS, ^ny>H^ 2'7/g, * 
)l>*m, ^/V^**2-/VS> -hnft, t Kn^fAti, X^7^i, tK7 

^oxm^mm^fmLx^x^xi, RUiA, RitR2tiAt^- 

RVtRZwgtZTFL, ml te0~3<^ifc£, ttz, m 2 }± 0 ~ 4 <^3&&-e*V 
^tt^1"o ml, m2^2J^±OlW^ ®ORl, WR 2 (i 

R^m±^-m^oxm^M^f^Lx^xi> iv> 0 R x > R 2 , Xf± 
[0 0 3 2] 

[la] K&^X, Rl, R2-e^^^#m«^<7)^a25.W#:f!l 

(i> HHsS; [1] , [3] Rtf [4] <omBsrmco*si*osiWt?iE 

[0 0 3 3] 

-jBsS [1] ^£fr&££:i£#OH&&#?£ tv^Jt LTWU fflxtf. TIB 

-*b£ [ib] ^&zfr&*frv**n'ib&&tti&im*ft>tiZo 
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Mb 2 o] 




[lb] 



ri> r 2 , r3ot 4 «, -en-rmsait-r, e^^L-cv^r 

U v> 7 'J - ;viXlif M^t 1 1 v^t ^ i v^f Mil Si^^to R 1 

;VT^/S, ^E/XliyT'J -;VT^ y"X> T;^^yl, 

7'>;vt^yl, 7v;V7^S, 7^n^y*;^f-^7^ 7'J- 
W^ry*^-;v7Ui, x;v*-;V7 5/ i, ^77*^26, 

x^-y^-;^ *>WK*, ^^mT^K^. t Kn^ y;v$, 

n^rtAii, 7>;V7^/S. kFr^l, Iti^llin 'jf^y'J^S 
£*r7o ttz, Rli:R3, XfiZ&^R 1 t R 2 £ R 3 fc^— f£ 

KK^XM&mWfkZMf&LX^Xb ml. m^RV^m^it, Zti 

•ettttm^R 1 . R 2 > RS&^R^ifcfc^u mlii0~3«^ m 2 
&0 5 m3(3:0~4O^ifc&> m^tio-S^ifc^-etL-etL^fo tfz, 

ml, m 2 , m 3 N m 4^2&±<7>^»>J^\ ItORl, 1tm^R 2 , mifc 
^R3^^m^OR4(i^tL-ettllVHC|WID^abo-r^^^o-CV^r^ J: <. £ 
tz, Rlpi±, R 2 |W|±> R3[5l±X{i/ / ^^R 4 |WI±^-^^^oTil^m^ 
Mlt^-CUv\ UK, R 1 , R 2 , ZtSX£^R 3 ^jR£g^L#&> 
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[0 0 3 4] 

s&fcswfrw*, ^ctc [i] . [3] xcr [4] wsrmcot 

[0 0 3 5] 

, TIB (1-1) ~ d-15) ^s*L*B&ft#%^tf<b*u> e 
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[<b2 i] 




1-13 1-14 1-15 

[0 0 3 6] 

1 ] 

llWBHtt^ [2] T?S$*L4fi^i;x>ffi#:, ^iff'^nn (1, 5-^* 
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-2, 2' -tffcf'J v>fc£, ^JxJf 2-x^yx^y-;K T-feh-HjA' 

BOfrsjgs or- 1 5 or, «Ft l< (±8 or-i 2 ot-e, \m 
m~$kam, fttL<te2mm-iumffiWRfcz*t2>ztK£y), u 
] x~mzfrz>&&mfc, mz-iz?vu (6-7x^-2, 2' -et?'jv» 

£*uiffrfBHK5£ [5] x-mzfr&yv-v-frum, m 

£if7x^;i/7^r>^Ara^ K&a£MO~ 1 0 Ot:. SFt L < (i 2 0 ~ 

8 o r-e 3 o #~ 4 mm, l < & 1 ~ 3 itiaf) ^3&9Ht 

Mx.ff [6-7^-^-2, 2' -etf'jvf-h (C, N, N) ] 

(id mct^i^o mm. Tfr^y^T-m®. 

[0 0 3 7] 

[Slit^2] 

miS— ^ [6] T*mZft&&±1k&W), 0!lx.l*> rh7^nna#i*'j7 
At, fria-^ [3] -Cic£*L;Mfc3-^ M*-l£> 6-7x^-2, 2' - 
\£\£Vi?>bi, f^f;FfW^<9v«<}\ RJS7M5 0°C~1 5 0^, £P£L< 

ii8 0t:~i2ot:t\ lBtra-tfcHP^ t < n 2mm- 2 BmBLfcmtz 
2, 2' -ee'jyv) a^*#^,o ^-e, ituiiieisai&i tmm^Lx 

MK.it [6-"7jl-;v-2, 2' -eeuvf-h (C, N, N) ] ^-^S^ 
(II) ^it^ti^o cti^co&S^ an, r;w=r>^^i4^1 : ' 

[0 0 3 8] 

[«r£3] 

tulfi-^ [2] T^^^etvx^if, «lx.(fy^Dn (l, 

n^-^^v^>) Btrie— issS: [5] T^$ft.&**v-^-;vt£iii> mz. 

lf7xX)V7/^y7A7o * K^Rf&^JgO- 1 OOt, «f£ L< ti2 0-8 
0X^3 O#~40#P^h 0* L< (i 1 ~3B#F^j££-£-T. (7'J-;V) 
(1, 5-v*n*^*^>) ^v>-e, -co#«b^^ti^> ifr 
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IB— ®&Z [3] -C^£*lMfr&tk 08x.tf. 6-7x^-2, 2' -ef'Jy 
>fcRJ&iS£3 0-2 0 0t> 0JL<li8Ot~l 1 0 "C^ 2 B#F^~ 5 0 NU 
#fL<tel8B#^~3B W*#EJ£ Kilj fc^tr * «ft 1" & 

[0 0 3 9] 

fcfc, mifi-^ [2] -C^$tL^,e^i^#(i N #Uf^ rf^nn 
S^g^V 00 x.tf> 1, 5- 

, r-bh-h'j frmnmm*. 5 o °c~ i 4 o ict\ 155-3 mm, 

[0 0 4 01 
[0 0 4 1] 

immrn] 

1) 1 H-NMRX^^ : DRX- 5 0 Olttt -*±®0 

2) &JR*^ MHB#f*. V-5 5 0 (JASCOSS0 

3) **^h^»Mlf:F-4 5 0 0 (BSdR) 
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[0 0 4 2] 

$mmi [6-7x^-2, 2' -trev^h (c, n, n) ] 

(II) 1 - 2 ) <9^J& 

(1) [6--7^^;i^-2, 2' -ekf'Jv^-h (C, N, N) ] i^fcfi^ (I 
I) <D&J& 
[ft 2 2] 




yaV>^77X3C [(1, 2, 5, 6-^) -1, 5 -/\^v*j^;U 
] ri^bfi# (II) (5 0 0m g> 1. 44mmol) h 6-7x-;v-2, 2 
* -tffcf'Jv;V (4 0 0mg, 1. 7 2mmol) £tt&<^ l*l3&£M3ftt#l b 
/Co 2-xhJfvx^~^ (lOmL) ^nxTjjnf&U 8 0 W 2 

7A^n7f^77^ (il$:y?nn^ry/^^;-;i/=2 0/l) "C 

«MfcU ^v>T^^rt >/v ^ n □ ^ ^ >^P)S^ B H B LT, @tfj%6 4 8mg& 

}ffe<^*t LTt#7t 0 : 9 7 . 4 %o 

1H-NMR (CD 2 C1 2) 7. 10 (dt, J = l. 4, 7. 5H 

z, 1H) , 7. 16-7. 24 (m, 1 H) , 7. 38 (dd, J = l. 4, 
7. 5Hz, 1H) , 7. 5 0- 7. 6 5 (m, 3 H) , 7. 68 (ddd, J 

= 1. 3Hz, 5. 3, 7. 9Hz, 1 H) , 7. 88 (t, J = 8. 0Hz, 
1H) , 7. 94 (dt, J = 7. 9, 0. 9Hz, 1 H) , 8. 09 (dt, 
J = l. 6, 7. 9Hz, 1H), 9. 04-9. 09 (m, 1H) ppm Q 
[0 0 4 3] 

(2) [6-7x-;v-2, 2' -\£\£Wi-Y (C, N, N) ] 7x^;^t 
(II) (^J^ffc^l-2) <9^J& 
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=y*.V>>7 7yAxK±M (1) -?frj&Lfz [6-7^~;V-2, 2' -fcfk? 
•Jy'tf (C, N, N) ] (II) (4 0 0 mg) MJETfln 

K*7x-^7^y>)A7D5 KOf h7t: KD7 7>iIl . 6 7 m L- (1 
. 04mol/L, 8 0 0mmol) ^2 0ttlTU o rt#J»(±fl&*feO$& 
ifcfcfc«K i:f fe(7)»4i:f:o 3 B$ 

* 9 y 2 5 m L fcflnx., 1 0 m L OTKTiSfe^ LfCo ^ Lfc^lSW Sr. v V * 

. msmkLx, *&mt&m (1-2) 3 7 5mg*tfe«at#^ 

Jfca£ 18 5. 9%o 

1 H-NMR (CD 2 C1 2 ) : 6. 97-7. 19 (m, 6 H) , 7. 4 
5-7. 49 (m, 2H) , 7. 5 7- 7. 6 0 (m, 1 H) , 7. 65 (dd 
, J=0. 5, 8. 2Hz, 1 H) , 7. 68 (dd, J = 0. 5, 7. 9Hz 
, 1H), 7. 85 (t, J=8. 0Hz, 1H), 7. 95 (dt, J =8. 
2, 0. 9Hz, 1H), 8. 03 (dt, J = l. 6, 7. 8Hz, 1 H) , 
8. 5 3-8. 5 6 (m, 1 H) ppm 0 
[0 0 4 4] 

mm\2 [6-7x-;V-2- (2 v^V) t?ijv> (N, N, C) 
^7;^n7x^fii (II) (#J^fb^l-l) 
(1) ^dd (l, 5-v^n***vJc>) 6£ (II) <V^M 
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Mb 2 4] 




AcOH, Hp 

K2Pta 4 + l \ PtCl 2 (cod) 



1, 5-y^nt^^yi>lmLS«2 4mL^DiT9 0^3 0#IHI 

$-fT0. 7 2g^^'J-AfeB#^fc, 11X^:8 0. 1% 0 

1 H-NMR (DMSO-D 6 ) 5:2. 47-2. 51 (m, 8H), 5. 
2 3- 5. 5 2 (m, 4 H) p p m G 
[0 0 4 5] 

(2) ^>^7WD7i^ (1, 5-y?ot^vi>) (II 
) O-frjft 
Hfc2 5] 




^>^7;^nyn^>^f>' 1 . 2 g^x b 7 fc. Kn 77 >?#tS7 0ml?; 
7ny7A0. llgfcflfTU ^>^7Wn7x-;l/7^v"7A7*n5 
K&^-j&Lfco -*UC±fB (1) tffcv^nn (l, 5-v?n***v\x> 

) (id *o. 7 g «iu 2 or-^i^ram^Lfco #e>*tfcjtfe»«nc 

) t:i»)«jRU 1«»0. 7 8 4 gSr&fe@#fc LT#fco t^l 82. 8 
% 0 
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iH-NMR (CDC 1 3 ) S : 2. 28-2. 45 (m, 4H), 2. 61 
-2. 72 (m, 4H), 4. 87-5. 01 (m, 2 H) , 5. 87-5. 9 
6 (m, 2 H) p p m 0 
[0 0 4 6] 

(3) [6-7x-;v-2- ( 2 - e >; y e>;v> (N, N, C) 

7WD7x-;i/fii (id (^ij^b^-% i - 1 ) o-a-$; 

[ft 2 6] 




±|B (2) hiwi^^ lt^l/^>^7;vtn7x^jv (i, 
9 m^e^ (ID 0. 8g. 6-7x-;V-2- (2-e'Jy^) fc? 

';^>0. 3gSM2 0mL^tt^ 8 0 ^ KT 2 H W8fc#Lfco 

i£ : Hvxy/^nn*;u= l/l) K tffil LT^^ft^l! (1-1) 0 
. 4 8 5 gS:tP>'/feOi#i: LTt#^ 0 JR* : 5 1 . 7% Q 

1 H-NMR (DMS0-D 6 ) 5 : 6-6 7-6. 8 0 (m, 1 H) , 6. 
97 (dt, J = l. 5, 7. 4Hz) , 7. 03 (dt, J = l. 3, 7. 3 
Hz), 7. 65 (dd, J = 7. 7, 1. 4 Hz), 7. 68-7. 71 
(m, 1 H) , 8. 04 (d, J=8. 0Hz, 1 H) , 8. 18 (t, J=8 
. 0Hz, 1 H) , 8. 25 (dd, J = 8. 0, 0. 7Hz) , 8. 30-8 
. 33 (m, 2H) , 8. 52 (dd, J = 8. 6, 1. 1Hz, 1 H) p p m 

o 

[0 0 4 7] 

mmm [6-7x^-2, 2' -eeys^h (c, n, n) ] 7x-;v 
e# (id (^i^t^ 1 - 2 ) <D&m 

(1) [6-7x^-2, 2' -t*e'Jyth (C, N, N) ] mt&& (II 
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) <7>^J& 

[ft 2 7] 




yal/>^77X3Cf h 7^Dna»'J (II) 1. Og^'6-7 

^-;v-2, 2' -trtf';y;vo. 5 6g*ft^ 0ml enx. 

TiD^U 8 0*€T% 2 B^M^^Co ££)£fi££<$*PU #<b*Ui#1ffeOi£ 
f»£MtU tKS.^^/-;vt^^ ^fLt, glfttJO. 9 5g£^-fe 
U#f: 0 JR^ : 7 1 . 4 % 0 
iH-NMR (CD 2 C1 2 ) 7. 10 (dt, J = l. 4, 7. 5H 

z, 1H) , 7. 16-7. 24 (m, 1 H) , 7. 38 (dd, J = l. 4, 
7. 5Hz, 1 H) , 7. 5 0-7. 6 5 (m, 3 H) , 7. 68 (ddd, J 
= 1. 3Hz, 5. 3, 7. 9Hz, 1 H) , 7. 88 (t, J = 8. 0Hz, 
1H), 7. 94 (dt, J = 7. 9, 0. 9Hz, 1H), 8. 09 (dt, 
J = l. 6, 7. 9Hz, 1 H) , 9. 0 4-9. 0 9 (m, 1 H) ppm Q 
[0 0 4 8] 

(2) [6-7x-;V-2, 2' -tflfUv^h (C, N, N) ] 

(II) (M^ft£-$f l - 2 ) 
[ft 2 8] 




->jlV>^79^3^Ji|B (1) T*#£>*l£ [6-7x-;V-2, 2' -tffc? 
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VPI-h (C, N, N) ] m.it&& (ID 0. 4 gMrh7li Kn77>4m 

1 &flnx.. x - y A 7o U'<^)f h 7 t Kn 7 7 >il (1 

. 04mol/L) 1. 7m 1 *a*#H^T^T?iTL^o 20 < C-?3B#TO 

(1 -2) 3 7 0mg^fe«t LT#fc 0 JOT I 8 4. 8% 0 
[0 0 4 9] 

HJ&M4 [6- (2-i-y^)P) -2, 2' -e<;v-7-h (N, N, C) 
^7)l/tH7i^Si (II) (^J^k^l-12) (D&f& 

(1) 6- (2-i-y^)ly) -2, 2' -tftTU^K^^ 

C h e m. B e r . , 1 0 9 . 3864-3868 (1976) RtfT e t r 
ahedoron Letter, 2 3 . 5291-5294 (1982) Kifc 

\HU^MmWi^Lfz-ysz.]yy^yy^=i\ l z2-yu^ei-y^u> l. 5 g&tf 
v?jc^;W^--r;l/3 0 m 1 £#3^ - 5 0 °CKli3V>T n -T^WJ ^-^A(D^ 
^•9->?#^(l. 6mol/L) 4. 5 m 1 **9>o < «9 ii^inLfco lSJS*^o 
fctS 1I*W*#U Mfc»«*2 0*Ci-C±»fTll*WaH^Lfco Sfr»T, 2 
, 2' -lfe';v>0. 9 4g^ni> 2fl#F*m#L*z 0 ^x.^Kr.-'r 
;v-el4tt5LT^£?g*L> tffbtLTtvft^^v^^^m^ 1 ; 7A2 2 Omg 
O7-t h«6 0 0mn:t^tLfc, fcifc£»5&&*ffi*StU -✓yaw 
*7A7D7h^*77^ - (mmU: h;vx>/^xf;i/=i/i) 
7g*Sfet*fcUH3t, JOT: 4 1. 2%o 
I H — NMR (CD2CI 2 ) 5:7. 36-7. 39 (m, 1 H) , 7. 5 
2-7. 56 (m, 2H) , 7. 8 9-8. 0 2 (m, 6 H) , 8. 35 (dd 
, J = 9. 6, 1. 8Hz, 1H) , 8. 44 (dd, J = 6. 4, 2. 1Hz 
, 1H) , 8. 64 (t, J=0. 9Hz, 1 H) , 8. 6 9 -8. 7 2 (m, 

2 H) p p m 0 

[0 0 5 0] 

(2) [6- {2-±V^)V) -2, 2' -tf'jv^b (N, N, C) ]**>&7 

tBSE#2 003-3096402 
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j^n7x-;vfit (II) (M7j^k&m 1-12) 

mjfem2<D (2) t|8|»i:L-C^U^>'^7^n7x-^ (1, 5-v 
^n*** m<bS# (II) 0. 2 3 g&tfiiffi (1) "C#ib^7t6- ( 

2-^7^;V) -2, 2' 5 9gCil2 0mUj)Di> 8 0 

tt2BFWUc #k*tfc*V>v^<^&£«ffi#fSU v'J*m7 

(1-12) 0. 0 4g^tl^>yfe(7)@fti:lT|#/: o 

: l 3. 5% 0 

1 H-NMR (CDC 1 3 ) 8:7. 17 (s, 1H) , 7. 23-7. 31 
(m, 2H) , 7. 4 3-7. 4 7 (m, 2 H) , 7. 6 7- 7. 7 0 (m, 1 
H) , 7. 74 (dd, J = 7. 9, 0. 8Hz, 1 H) , 7. 89 (dd, J 
= 8. 2, 0. 8Hz, 1H), 7. 95 (s, 1 H) , 7. 97-8. 01 ( 
m, 2H) , 8. 06 (dt, J = l. 6, 8. 0Hz, 1 H) , 8. 30-8 
. 3 6 (m, 1 H) p p m c 
[0 0 5 1] 

mmm5 [2, 9-v7x-;V7xt>bn>;th (N, N, C)]^>^7;v 
^■n7x^S^ (II) 1-13) <D&J& 

MMM2<D (2) tlsjtttc LX&$,Lfz'<>'? 7)^n7x^)V (1, 5-v 
?tt^*v^>) (II) 0. 2 3gM2, 9-/7x-^7it^ 

fn'J>0. 5 9gtftM, im:Sf2 0ml^ 8 0tt*2Hffit^ 

7^ - (*§{«: fjn>/^nn^w=l/l) KTffiiSLT^fPM;^ 
(1-13) 0. 0 4 VVv-fe<D|Itf$:£: LT#£ 0 JR* : 1 2 . 7% 0 

1 H-NMR (CD2CI2) 8 16. 70-6. 53 (m, 1 H) , 6. 9 
6 (dt, J = l. 4, 7. 4Hz, 1H) , 7. 02 (dt, J = l. 3, 7 
. 3Hz, 1 H) , 7. 16-7. 22 (m, 3 H) , 7. 4 5- 7. 4 7 (m 
, 2H) , 7. 57 (dd, J = 7. 6, 1. 6Hz, 1 H) , 7. 80 (d, 
J=8. 4Hz, 1H) , 7. 8 9-7. 9 3 (m, 2 H) , 7. 97 (d, J 
= 8. 9Hz, 1 H) , 8. 45 (d, J = 8. 7Hz, 1 H) , 8. 51 (d 
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, J=8. 4Hz, 1H) ppmo 
[0 0 5 2] 

ifv^mm (g) ±fc, (I TO) (f) jE?U&j£* (e) fc, *X 
htmt K-^W«-^?>ft*«*Jl (d) IE7L-rn-y^g ( c ) fc, 
j£* (b) XtfHfli (Al/LiF) (a) £t>\ **7^St (g) fl^feJRK 

T&j&ztixmj&ztLXis *) . mm ( f ) tmm (a) nf±, *ti*?nv - vm* 
mmztixmm (f) tmm (a) fcoraicmjE^en^p-ei^.t^^^o-cv^ 



Rlr«l (f) *4IT0BfC*lK **7^it (g) «f$ntv^ 0 
3E?L*ti£« ( e ) (4, TfBflte* (a-NPD) 
Mb 2 9] 



«rfflv^^*?*t-T, RiM (f) ±C4 0 nm(0j|niMU:o 
(CBP) 

Mk3 o] 





XVHIklH 2 -e# & titzit&m ( i - i ) 
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Hfc3 l] 




<7>mm*m*<\ mmz.m&mm& (k-^3%) kt, ikm&si* (e) ±^3 

5 nm<0|?t|)SU, 
jE1l7 r vv*>'rm (c) fi, TfEffc^ (BCP) 
[ft3 2] 




(BCP) 



£#V\ (d) K4 0 nmOJ?$T?^j£Lfco 

mT-liii^ (b) H\ Al Q*K^It^:t4 0 amO|n«U:o 
(a) ti, WT-fm^® (b) 1ffl*»feJR^ LiFtO. 5 nm, A 1 * 1 

: fo*«MI:#«I»tJ , ll*o#l & J*£&*1-* ^ § <7)M&mi* 8 x i o - 5 p 

ll^^tlELf^il (f) 1PIJIC7 0 7^, (a) fl|JCT>f^om 

E.*muLtztZZ>, f^OH3!&l?Ml±, itlOOc 

d/ m 2 tcjSV^T 3. 2%tl^t$.of:o I^IM (d) £fflv>fc'ffr£ 
$J (1-1) HjBH-r**'fe-afe«* (S&ft 5 5 4 nm) 

10 0 5 3] 
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mi] 



m 






No 

• 


]E?l 




#m 


Jg 


eiOOcd/m' 


@100cd/m> 
(%) 


ilOOcd/m 1 
(lm/W) 


1 


«-NPD 


3% (1-1) : CBP 


BCP 


Alq 


0.48, 0.51 


3.2 


4.3 



[0 0 5 4] 

[H^O^hfH] 

^l&^tc^* 3&*Hftii; >3t**3W-«-t Lttltf* 19 , tiL+nWF&ffs 
[HI] 

(a) 312 mm (#^ma> &&) 

(b) m^ms 

(c) lE1l~7uy?m 

(d) #&7frf (** K- :/»«■) 

(e) IHLHHS* 

(f) iiti Gat9§m«, nme) 

(g) **7Xit 



ffliE^ 2003-3096402 



#M 2 0 0 3-0 8 3 0 3 5 ^- v : 1/E 

imm&] mm 
[mi] 





a)|StS(AI/UF) 




b) K*&mm 


c) JEft3a<y9M 






f)»ffi(ITO) 
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